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COLORADO DEPARTHENT UF HEALTH 
radiation Control Div is ion 
Sfcss Alpha and Beta Activity in Hi-Yoluae Air F i l t e r s  
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S************~**************# 

ADAHS C ITY  4301 E 72nd Ave TSP/6 
BOULDES 13th h Spruce TSP/6 
BROOHFIELD 18 Garden Ofc Ctr y TSP/C/7 
DENVER 414 Fourteenth Street TSP/6 
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SURVEILLANCE SUHHARY 
HAY 1983 
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Station 
f 

TABLE C 

CONCENTRATIONS IN A I R  
May 1988 

PLUTONIUM AND TOTAL LONG-LIVED ALPHA 

DATE pu239+240 
Month/Qua rte r ( p c i  /m3) 

i 

Total Long-1 i ved 
ALPHA pCr /in3 ) 

No data to report. 

, 

1 

f 
f 
1 
4 
1 

i 
i 
3 

i 
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I 
TABLE D 

WATER SURVEILLANCE SUMMARY 
INDIVIDUAL SAMPLES) 

May 1988 

S t a t i  on Date ALPHA 
k t i v i t y  ( p C i / l )  

BETA 

R. F. Pond A-3 05/04/88 <4 <5 

R. F. Pond 8-3 05/04/88 4 * 3  8 * 4  
0 5 /11/88 7 * 4  8 * 4  
05/18/88 <5 <4 
05/25 /88 5 * 3  <5 

Monthly Average 5 6 

Walnut Creek 
a t  Indiana 0 5/02/88 

05/04/88 
05 /06 /88 
05/09/88 
05 / 11 /88 
05 / 13/88 

* O w 6  /88 
*05 / 18 /88 

05/20/88 
05/23/88 
05/25/88 
05/27/88 
05/30/88 

Monthly Average 

B roomf I e7 d 05 /04/88 
05/11 /88 
0 5 /18/88 
05/25/88 

Monthly Average 

<4 
5 * 3  
<4 

4 * 3  
5 * 4  
5 * 4  

6 * 3  
4 * 2  
4 * 2  
<5 
5 * 2  

<5 
<5 
<5 
<5 
<5 

5 * 3  

7 * 3  
<5 
<5 
<5 
<5 

<5 <5 

<4 <5 
<4 <5 
<4 <5 
<4 5 * 3  

<4 t5 

TRITIUM 

(350 

(350 
<350 
(350 
(350 

(350 

<350 
<350 
<350 
<350 
<350 

<350 
~ 3 5 0  
t350 
< 350 
<350 

(350 

(350 
<350 
~ 3 5 0  
< 350 

c350 

I 
b 
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Station 

f TABLE D 
WATER SURVEILLANCE SUMMARY 

( INDIVIDUAL SAMPLES) 
A p n 1  1988 

Activity ( p C i / l )  
Date ALPHA E ETA 

R. F. Pond A-4 05/25/88 9 * 4  <5 
R. F. Pond 8-5 05/04/88 5 * 4  11 * 4 

05/06/88 5 * 4  7 * 4  
05 / 11 /88 <6 7 * 4  
05 / 18 /88 <5 6 * 3  
05/25/88 <4 <5 

R .  F .  Pond C-2 05/25 /88 <5 <5 

RF Walnut Creek/Broomfie ld  S p l i t  Samples 
Spl it 05/03/88 7 * 4  7 * 5  
S p l  it 05/10/88 <4 <5 
Spf it 05/25/88 17 * 5 9 * 4  
Spl it 05/31/88 3 * 2  <5 

TRITIUM 

<350 I 

<350 
c350 
<350 
(350 
(350 

<350 
(350 
(350 
<350 

i 
t 

i '  
i 
f 
i 
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TABLE 0 ( -  

WATER SURVEILLANCE SUMMARY 
(INDIVIDUAL SAMPLES) 

Apn1 1988 

Act1 vi ty (pCi  /1) 
ALPHA BETA Station 

Woman Creek 
at  Indiana 

Date 

05/02/88 
05/27/88 

05/04/88 

05/18/88 
o 511 1 /aa 
05/25 /a8 

05/06/88 

05/25/88 
2nd Quarter 

TRIT IUM 

i 
I 

I 

I 

P 

!! 
b 

” 
r 

’. 

rc 

3 

c 

<3 
<3 

<5 
<5 

(350 
(350 

Westmi nster <3 <5 
<4 <5 
<3 <5 
<4 <5 

(350 
(350 
(350 
<350 

(350 Monthly Average 

A rvada 

Boulder 

<4 <5 

<3 <5 < 350 

8 * 2  <5 (350 

Go1 den 0 5 / 18/88 <3 <5 
2nd Quarter 

<350 

North Table 
Mountain 

CDH (ppt) 

05 /06 /88 3 * 2  <5 <350 

05/05/88 
05/16/88 
0 5 /20 /88 

t350 
<350 - ~ 3 5 0  I 

(350 Monthly Average 

05/23 /88 ~ 3 5 0  

NOTE: Error  terms are based on the 2 sigma 
counting error f o r  the s ingle analysis. 
Nominal values f o r  the minimum detectable 
act iv ity are l i s ted  i n  Appendix 111. 
* = dry not running 
SI untt equivalent: 1 pCi/1 = 0.037 8q/l 

* No Tr-ituim results t h i s  month 
20 pCi/1 = 0.74 Bq/l 

14 
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Date 
1986 

l -  Annual Data 

June 
July 
August* 
September 
October 
No vem be r 
Dec embe r 

1988 - 
January * 
March 
April 
May 

I February* 

TABLE E-1 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
POND A-3 

1986 - 1988 

ALPHA 
N (pCi /1) 

c 
<7 

5 * 3  
18 * 6 

t8 

7 * 4  
6 * 4  

<4 
1 <4 

0 
0 
1 6 * 4  
1 <5 
1 <4 

BETA 
( pCi /l 1 

t 7  

4 * 3  
7 * 4  
t8 

<5 
9 

e5 
8 + 4  

7 * 4  
7 * 4  

<5 

t 

TRITIUM 
(pCi /1) 

(358 

(350 
t350 
~ 3 5 0  

e350 
(350 
(350 
<350 

NOTE: E r r o r  terns are based on the 2 sigma counting 
e r ro r  f o r  the s ingle analys is.  
Nominal values f o r  the minimum detectable a c t i v i t y  
are l i s t e d  i n  Appendix 111. 
* = No sample col lected 
S I  un i t  equivalent: 1 pCi/1 = 0.037 8q/l 

I 

20 pC1/1 = 0.74 Bq/l 
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1 =Annual Data 
1987 
y a y  

June 
July 
August* 
Sep tembe r* 
October 
November 

, December* 

1988 
1 January 

February 1 
March 1 
Apn1  1 
May 2 

- 

TABLE E-5 \ 
WAiLR SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
!{OMAN CREEK AT INDIANA 

1986 - 1988 

ALPHA 
(pCi / I )  

BETA 
(pCi /I)  

TRITIUM 
(pCi /I 1 

c5 c5 c350 

5 * 3  
5 * 4  
6 * 4  

a * 5  
a * 4  

6 * 4  
c4 

5 * 3  
c3 
c3 

6 * 4  
5 * 4  
5 * 4  

c6 
<5 

7 * 4  
c5 
c5 
c5 
c5 

c350 
c350 
c350 

c350 
c350 

c350 
c350 
c350 
(350 
(350 

NOTE: Error  terms are based on the 2 sigma counting 
error  f o r  the single analysis. 
Nominal values f o r  the minimum detectable act iv ity 
are l i s t ed  i n  Appendix 111. 
* = No sample collected 
S I  un i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 p C i / l  = 0.74 Bq/l  
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TABLE E-7 
W, ,R SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
ARVADA 

1986 - 1988 

ALPHA 
N (pCi/1) 

BETA 
( pCi /I 1 

TR I T I UM 
(pC1 /I 1 

Date 

1986 - 
Annual Data 

May 
June 
July 
August 
Sep tembe r 
October 
November 
December 

1987 - 

1988 -~ ~ ~ - 
January 
Feb m a  ry 
March 
A p n l  
May 

c 
<2 <5 <350 

<3 
<2 
<2 
2 * 2  
<2 
<2 
<2 

1 <2 

1 <3 
1 <3 
1 5 * 3  
1 <3 
1 <3 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 

* 
~ 3 5 0  
<350 
<350 
<350 
~ 3 5 0  
<350 
<350 

<350 
< 350 
<350 
< 350 
(350 

NOTE: Error terms are based on the 2 sigma counting 
e r ro r  for the s ingle analys is.  
Nominal values for the minimum detectable ac t i v i t y  
are l i s t e d  i n  Appendix 111. 
* P No sample collected 
SI un i t  equivalent: 1 pCi/1 = 0.037 Bq/l 

20 pCi/1 = 0.74 Bq/l 
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Date 

1986 - 
Annual Data 

1987 
M a y  

June 
July 
August 
Sep tembe r 
October 
No vem be r 
December 

1988 - 
January 
February 
Marzh 
Apn1  
May 

TABLE E-8 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
NORTH TABLE MOUNTAIN 

1986 - 1988 

ALPHA 
( pCi /I 1 : 

BETA 
(pCi /1) 

TR I T  I Ut4 
(pC1 /l 1 

<2 <5 ~ 3 5 0  

c3 
<3 
c3 
<2 
c2 

7 * 3  
8 * 3  
c2 

c3 
3 * 2  
<3 
c3 

3 * 2  

<5 
<5 
C 5  
<5 
<5 

5 * 3  
6 * 3  

<5 

C 5  
<5 
C 5  
<5 
C 5  

* 
c350 
<350 
<350 
c350 
<350 
c350 
c350 

c350 
~ 3 5 0  
<350 
~ 3 5 0  
(350 

NOTE: Error  terms are based on the 2 sigma counting 
error f o r  the single analysis. 
Nominal values f o r  the minimum detectable act1 vity 
are l i s t ed  i n  Appendix 111. 
* = No sample collected 
S I  un i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l 
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1 Date 

- 
TABLE E-9 \ 

M r E R  SURVEILLANCE SUMMARY 
QUARTERLY COMPARISON DATA 

BOULDER AND GOLDEN 
1987 and 1988 

N ALPHA 
( p C i / l )  

2nd Q - 05/19/87 <3 
3rd Q - 08/28/87 <2 
4th Q - 11/06/87 <2 

Go1 den 

1987 - 
1 s t  Q - 01/21/87 <3 
2nd Q - 05/13/87 <3 
3rd Q - 07/21/87 <3 
4th Q - 11/06/87 <3 

1988 - 
1st Q - 01/14/88 6 * 3  
2nd Q - 05/18/88 <3 

BETA 
( P C 1  /l 1 

<5 
<5 
<5 
<5 

<5 
<5 

<5 
<5 
<5 
<5 

7 * 4  
<S 

TRITIUM 
(pCi/l)  

t350 

<350 
(350 

(350 
(350 

(350 

(350 
(350 

~ 3 5 0  
~ 3 5 0  

NOTE: Error terms are based on the 2 sigma count ing  
error  f o r  the single analysis. 
Nominal values for the minimum detectable ac t iv i ty  
are l i s t e d  i n  Appendix 111. 
* = No sample collected 
SI u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l 

Page 16 



Stat ion 

R e  Fe Pond B-3 

Walnut Creek 

8 momf i e l  d 

Arvada 

BOUT der  

Go1 den 

North Table 
Mountain 

TABLE F 
PLUTONIUM AND TOTAL ALPHA 
CONCENTRATIONS I N  WATER 

May 1988 

DATE 
Mont h/Day /QTR 

A p n 1  (Comp) 

Apri l  (Comp) 

Apr i l  (Cornp) 

04 120 /a8 

02/24/aa 

01/14/88 

04/zo/aa 

Pu239+240 
(pC1 /I 1 

0.07 0.01 

0.011 0.003 
f 

to. 002 

c0.004 

0.006 * 0.003 

<0.006 

tO.01 

Total Alpha 
(pCi /1) 

<4 

c6 

<4 

c3 

<3 

6 

c6 

NOTE: The 95'/' confidence interval f o r  total alpha ana l y s i s  i s  
pmpagated f r o m  the sample count and backgmund counts. 
The 95"/' confidence interval f o r  plutonium ana ly s i s  i s  
pmpagated f r o m  the sample count, the backgmund count, the 
t racer  count, the tracer background count, and the 
con tnbut i on  o f  tracer pmgeny to the sample count. 
Nominal values f o r  the minimum detectable ac t i v i t y  a r e  l i s t e d  
i n  Appendix 111. 
The standard f o r  general population exposuE f o r  soluble Pu i s  
1600 pCi/l . 
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Station 

R. F. Pond A-3 

R.F. Pond 8-3 

Walnut Creek 

Sp l i t  Sample 
- Spl it Sample 

8 roomf ie l  d 

Woman Creek 

Westmi nster 

A rva da 

Go7 den 

North Table 
Mountai n 

- 
t ,' TABLE G 

NATuRhL URANIUM AND TOTAL ALPHA 
CONCENTRATIONS IN WATER 

May 1988 

URANIUM ALPHA 
Date (ug/l) (pCt/l) (pCi/? 1 

April .t' 12.2 8 . 1  <5 
Ma r 10.3 6.9 6 

Apn l  Comp <3 
March Comp <3 

April Comp a. 5 
March Comp 7 . 7  
April 5.1 
March 8.8 

<2 <4 
<2 <5 

5.7 (6 
5.1 <7 
3.4 <6 
5.9 <6 

March Comp <3 <2 <4 

May <3 
April <3 
March <3 
Febwary 3.1 
January <3 

April Comp <3 
Marc h Comp <3 

April <3 
January <3 

<2 <3 
<2 <3 
<2 5 

2.1 <4 
<2 6 

<2 <3 
<2  <4 

<2 <3 
<2 <3 

May 3.1 2.1 <3 

Apn l  <3 
January <3 

<2 <3 
<2 <3 

NOTE: Total Alpha e r r o r  terms are based on the 
2 sigma counting error f o r  the s ingle analysis. 
Nominal values f o r  the minimum detectable 
activity are l i s ted  i n  Appendix 111. 
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D - 1  
D - 2  
D - 3  
D - 4  

D - 5  
D - 6  
D - 7  
3 - 8  

L e a  ti on 

Rocky F l a t s  ?fane, 
Eastern perimeter a t  the 
securi cy f cnce, 
Norch t o  south 

SZ 
NE Rocky Fla  cs Plant 
N ? l a n t B o u ~ d a r y  

Garaen  Ofr'lce Cester 
4301 East 72ad Avezwe 
83.01 .Wstou 3cad 
1633 rrorence Scracc  
1 3 t h  & Spruce 
414 - 1 4 t h  Sczesic 
4857 South aroaaway 
911 - 10th Scretc 
260 S a c k  . C F p l - q  

Colorado D e p a r t i e = c  of H e a l t h  - Radiaczou C o n c t o l  DFvrsioa 
?.ev 4/87 

< .  

I 

! 

i 



The maxl?num perzussible concencracxons (X?Cs) below are based on tec3nnenca:xzs - 
of che I n t e r n a t i o n a l  Conmussion on R a a i o l o g i c a l  Protection ( I C E D ) ,  che LfatzonzL 
Counczl on Radfatzon Protectaon (NCW) ana che Federal  Radaaczon Counczl (FZC) 
These reconxusndaczons are incorporaced L,? che tegulaczons or‘ cite CoLoraao 
Deoaraerrt o f  Bealch and chose o f  che Yuclear Regulatory Conmusszon. The 
Levels staeed are :Sose relacing co general populaczon e.wosures :o faa:o- 
nucltdes i n  c f z l u e a t  aL: and uarer.L 

0 007 

?. 3 
33 

330,000 
I ,  600 

66 
33,000 

100 
66,000 

660 
2,200 

L O O ,  000 

i ,300 
2 .6  

0 33 
0 33 
2 3  
0 66 - 

L, o o g  
56 
56 

too 000 
220 
560 
3:0 

! 6  

0 007 

0 066 
23 

100,000 
6,500 

LOO 
! 3 0 ,  OQO 

3,300 
66,000 

:3 
LOO,  coo 

5,500  

6 6  

- 3  

0 323 
0 q:3 
5 5  
1 7  

:,IC0 
5 ,500  
i ,320 

i3 

L O O ,  3co 
:30 

1 ,:co 
i ,  ;co 

- 5  

oage L 

i 

i 

I 



:ilsa Luo Lc 
(oCI/  L 1 

LO 
I., 000 

10, 000 

30 , 000 
3,300 

L 3 , O O O  
LO, 900 

L,000,000 
66,000 
20,000 
66 000 
33,000 
10, 000 
10 1 000 
LO, OOQ 
LO, 970 
2 5 ,  OOQ 

3,30Q 
13,000 

LO, 001) 
66,000 
20 , 000 

- 

19, oao 

I 

I - t  



4 

I 

hP?S?IDIX TI. CON'c 

The following a r e  che maxi.num ccrncarruzanc l e v e l s  f o r  t a d ~ u m - 1 2 6 ,  
rad~um-228,  and gross alpna particle a c c t v x c y  ra c o m u n r c y  water s y s c m s  

R 

a. comblned radium-226 and radium-328 - 5 pCf/L 

b. gross alpha parttcle acctvicy ( r n c l u d x q  radzun-226 buc exclud&ag 
radon and uraruum) - I 5  pCf/I. 

3 e  average annual concencraczon of beca p a r z x l e  and phocon rad-o- 
acctvzcy from man-ade ractxmuclldes  ra a r m k i n g  wacer orovloed bv 
couznuxzzcg water s y s t e m s  shall not proauce an annual cose aauivaltr.= 
co cze c o c a l  aody of any zzternal orzan greater  than 4 mrezn/year 

Excenc ,Car che radfonuclioes I i s tea  S e l o v ,  che  conceztczatzan o f  =an-aace 
radzonucLaes caus-ag Ir mrem coca1  booy or a r p n  aoss ccuivalencs saail. 
Lo- c a l c d a t e d  00 cbe basis or' a 2 L x e =  per day d r z d c r , .  water 2 . 3 ~ ~ 2  
usriq cSe 168 hour data L x t c d  m "Yhxzzxum P e m s t r b l e  3ooy Buraen znc 
Ykeznzm ?eraxmzSLe Concentzacxn or' Xaoxnucll-oes 2.1 .a= or Fate: f a r  
Occqaczonal  ccxi)osuref', YES Zandbook 69 as amended Auguse 1963, U S 
Depat3er.t or' Commerce. if  PJO or =lore radmnucLrdes  are J ~ Z ' S B ~ C ,  c.te 
sum of  izerr annuaL dose eauzvalerrc eo :Se coca!, boay of co o;lv argzn 
sna i l  noc e x z e d  4 mredgcar 

I 

0 c, 

zc) , 000 

I 

I 

c- 

C o l o r a d o  DeoattTenc ot' Ifeai:h - t & WC Itflzc 



Lower l imits o f  detection ( L L D ' s )  are based on tk U.S.A.E.C  Heai;h 2nd 
Safety  Laboratory Procedures Yanual ( H A S L - 3 0 ,  1 9 7 2 ) .  

The calculated LLO w i l l  be re:,oTted based upon actual measureaei: dhe i  t h e y  
are  available.  Otherdise the following LLO will  be r e p o n t d ,  wm:n are  basat 
upon nomi nal ( average 1 measurements. 

A. WATE.9 ANALYSIS 

I 

1. Gruss alpha 7.0  pCr/L 
2. Gross beta  6.0 p C i / C  

4. T n t i u m  3 3 . 0  pCi/L 
3. P l u t o n I m - 2 3 9  0.02 p c r  /L 

9. A I R  ANALY SfS 

1. Gross a l p k  (uncorrected t o  density t h i c h e s s )  
h u i  vidual s m l e s  

APC stat ions ( I X I O  $1 
0-x stations (3000 ma) 

2. Gross beta ( u n c o r ~ t e 4  t o  deis i t . j  thickness) 

APC s a t i o n s  ( 1 ~ 0 0  33) 
0-x scations (3000 m3) 

A?C stat:;ons ( I S C  m!) 

APS  c a t i o n s  (1XlO n</samole x 8 sarnoles) 
0-x ;'az:ons (3000 m"/samole x 1 3  samoies) 

Ouarz2'1y - 2 m O O s i t t S  (us:cg 1 inc hz get samole) 
APC C.-aaons ( 1 3 0  md/sarnple x 23 sarnpits) 

h d i  ~i dual samp 1 e s  

3. P l u t o n t  urn-229 
Inch vrdual samoles (using 1 / 4  sample) 

H o n t h i y  C3mpOSitts ( u s i n o - i  in= h2 per sarnole) 
0-x s tdt ions  (2000 34) 

C. SOIL ANALYSIS 

1. P'luton7um - 239. 0.08 p C i / g  i 3 dm/gn 

A "lower deteczyon l i m i t "  ?or P1uotomecr:c uranium ana l y s i s  i s  ~ % ~ r , t c !  by :-e 
' i a t e t  Quality L d b O r Z t 3 F /  a s  2 r g / L ,  o r  2 pci /L a t  r s o t 3 p i c  P ? U l l i O r ' ~ " n ,  d ?C  i 
de f: ne4 as ":n~e times bac kgrouna" 

CGLCRAOO OEPARTEVT OF r'EALTH 
Rad1 a t i o n  Contro l  01 41 si on/Radi  a t1  on  h u n t ?  ng Faci  1 I tj 
Rev. 1/84 


